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WHAT THIS PAPER ADDS
Conventional anatomical descriptions of the cervical internal carotid artery (ICA) report that no branches arise
from this segment. Post mortem specimens and more recently CTA, angiography and MRA have identified ICA
branches. This study was designed to determine the prevalence of ICA branches using colour duplex ultrasound
(CDU) and found 4% prevalence in 400 patients. Given the potential clinical implications, including a surprising
association with intracerebral vascular abnormalities, standard carotid imaging protocols should consider
routine assessment and reporting of ICA branches.

Objectives: Conventional anatomical descriptions of the cervical internal carotid artery (ICA) report that no
branches arise from this segment. However reports of ICA branches exist. The study aim was to determine the
prevalence of anomalous branches of the ICA using colour duplex ultrasound (CDU).
Methods: Four hundred consecutive patients (800 carotid vessels) referred to a tertiary hospital vascular
laboratory for investigation of carotid disease were included. A clear differentiation of a low resistive ICA and a
high resistive external carotid artery (ECA) waveform was required. CDU was performed on a Philips IU22
ultrasound system with a 9e3 MHz linear array transducer employing a standard carotid imaging protocol. The
origin of each ICA branch was identified using B-mode and CDU. Anatomical orientation of ICA branches and
distance from bifurcation was recorded and spectral CDU analysis was performed.
Results: Twenty ICA branches, tracking cephaladly, were detected in 16 patients (4%), or 2.5% (20/800) vessels.
The median age was 73 years; 50% were female and 50% male. All patients demonstrated a single branch
[unilateral anomaly (n ¼ 12 patients), bilateral anomaly (n ¼ 4) patients]. Eighty-five percent arose from the
posterior wall of the ICA. The median distance from ICA bifurcation was 4 mm (range 0e18 mm). ICA branch
diameters ranged from 1.2 mm to 2.4 mm (median 1.4 mm, mean 1.6 mm). Eighty percent of ICA branches had
less than 50% stenosis. Spectral analysis revealed high resistive waveforms in all branches.
Conclusions: Branches from the ICA exist and can be characterised with CDU. Prevalence in a tertiary hospital
referral cohort is 4%. Given their potential clinical implications, standard carotid imaging protocols should
consider routine assessment and reporting of ICA branches.
� 2017 European Society for Vascular Surgery. Published by Elsevier Ltd. All rights reserved.
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INTRODUCTION

The internal carotid artery is divided into an intracranial
(ICAi) and an extracranial segment (ICA). The extracranial or
cervical segment referred to in this paper as the ICA begins
at the carotid bifurcation of the common carotid artery
(CCA) and runs perpendicularly upward, in front of the
transverse processes of the upper three cervical vertebrae,
to the carotid canal in the petrous portion of the temporal

bone.1 Classically, the ICA has been described as having no
branches,1e3 whereas the ICAi is known to have branches.

A few case examples of ICA branches detected using CDU
have emerged over the past 23 years.4e6 ICA branches have
also been reported on post mortem specimens, computed
tomography angiography (CTA), angiography, and magnetic
resonance angiography.7e16 A publication evaluating a se-
ries of 3000 CDU studies by Björck and Bergqvist17 cited a
<1% prevalence of ICA branches. This prevalence is likely to
have been an underestimation since ICA branches were not
systematically searched for. Thus, the aim of this prospec-
tive study was to determine the prevalence of anomalous
branches of the ICA by CDU using a clinical protocol
incorporating routine systematic evaluation for the pres-
ence of ICA branches.
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MATERIALS AND METHODS

The study population comprised 400 (800 carotid vessels)
consecutive patients fulfilling the entry criteria between
September 2011 and December 2013 who were clinically
referred to the Macquarie Vascular Laboratory for CDU of
the carotid arteries. Ethics approval was obtained from
Macquarie University Human Research Ethics Committee
(Reference: 5201600635). A total of 144 females and 256
males were examined. Despite the relative ease and confi-
dence of the sonographer in correctly differentiating the
ICA from the external carotid artery (ECA), a priori inclusion
criteria entailed a clear differentiation of a low resistive ICA
and a high resistive ECA waveform. Patients with greater
than 70% stenoses within the ICAs were included, and pa-
tients with greater than 70% stenoses and a concomitant
ICA branch were excluded. The reason for predefined
criteria excluding cases with 70% or greater stenosis and a
concomitant branch was on the basis that the presence of
significant disease may influence the development of
“internalisation” of the external carotid artery, 18,19 sec-
ondary to collateral supply to the intracranial circulation
from the ECA through the peri-orbital branches.20

The origin of each ICA branch was identified using B
mode and CDU. Images were acquired by both methods in
longitudinal and transverse imaging planes. Anatomical
orientation of ICA branches and distance from the bifurca-
tion was recorded and spectral CDU analysis was per-
formed. Spectral analysis of the ICA branch was also
undertaken when a branch was detected and a distance
measurement of the branch in relation to the carotid
bifurcation was recorded along with whether the branch
was unilateral or bilateral.

In this study, only branches clearly originating from the
ICA were included. This was ensured by imaging the ICA and
ECA longitudinally and in the transverse plane (Figs. 1 and
2). In the transverse plane, only branches arising after the
vessels had clearly bifurcated were included.

All CDUs were performed on a Philips IU22 ultrasound
system with a 9e3 Mhz linear array transducer employing a
standard carotid imaging protocol by a qualified and expe-
rienced vascular sonographer (K.B.).

RESULTS

Twenty, single ICA branches were detected in 16 patients
(4.0%), or 2.5% in 800 carotid vessels. The 95% confidence
interval (CI) with continuity correction for 16/400 is 2% to 6%,
and for 20/800 is 1% to 4%. Unilateral ICA branches were
detected in 12 patients, and four patients had bilateral
branches. Six of the ICA branches were detected within 0.1e
0.2 cm of the origin of the ICA. The other 14 were within
0.20e1.82 cm of the ICA origin. Of the 20 ICA branches 14
(80%) patients (17 branches), were identified on the poste-
rior wall of the ICA. Only two patients (2 branches) arose from
the anterior wall. Fourteen of the ICA branches were on the
left side. Six patients had a right sided branch (Table 1 and
Fig. 3).The diameter of the ICA branches ranged from 1.2mm
to 2.4 mm (median 1.4 mm, mean 1.6 mm). There was an
equal distribution of eight male and eight female patients
with ICA branches ranging from 30 to 100 years of age (me-
dian 70 years of age). Eighty percent of with patients with ICA
branches had less than 50% stenoses.

None of the clinical cohort with ICA branches went on to
have carotid intervention. Of the (7/400) patients with no
branches identified on CDU who did have carotid inter-
vention (endarterectomy or stenting), the absence of
branches was confirmed.

Spectral analysis revealed high resistive waveforms,
similar to an external carotid artery waveform (Fig. 4).

DISCUSSION

To date, this appears to be the first systematic examination
and validation of the existence and prevalence of ICA
branches using contemporary, non-invasive CDU tech-
niques. The study confirmed ICA branches exist in 4% of
patients on CDU. The high resolution capabilities and colour
sensitivity of contemporary CDU afforded reliable anatom-
ical detection and physiological assessment of aberrant
vascular findings during routine assessment of ICAs. Björck
and Bergqvist17 published a case report documenting an ICA
branch found intra-operatively during 569 operations. In
this publication, they noted that in their CDU imaging

Figure 1. Longitudinal colour/power duplex image of an ICA
branch.

Figure 2. Transverse colour/power duplex image of an ICA branch. In
this study, the ICA and ECA could not be imaged together in the same
longitudinal plane yet the ECA and ICA have clearly bifurcated. The
branch was measured at 0.1e0.2 cm from the ICA origin.
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studies of 3000 patients, there was an incidence of <1% of
ICA branches documented, although the authors stated
branches could have been missed on CDU as they were not
routinely or systematically searched for.

Aberrant ICAbranches are considered to arise from two likely
mechanisms: anomalous persistent foetal branches or
abnormal development of ECA branches arising from the ICA
insteadof theECA.4,8,21e27 These vessels aredetailed in Table2.

Embryologically, the primitive aortic arch vessels undergo
significant remodelling and are not all present at the same
time. In theory, persistent foetal connectionsmay be the result
of the failure of these vessels to involute or regress.28,29 Four
potential carotidevertebrobasilar anastomoses may occur;
the most frequently encountered is the trigeminal artery, but
this is intracranial. The second most encountered is a persis-
tent hypoglossal artery, arising at C1/2 level and is therefore
unlikely to be detected using CDU. The others include the otic
(also intra-cranial), and proatlantal intersegmental artery.30

The most likely persistent foetal branch remnant that
would be detectable on CDU is the proatlantal interseg-
mental artery, which may arise from the cervical portion of
the internal or external carotid arteries10,31 or a vertebral
artery arising from the internal carotid artery.32,33

ECA branches originate from a subpharyngeal capillary
network with which vascular buds from the neighbouring ar-
teries connect. Thereby it is believed these buds may connect
with the ICA and develop into a branch.24 In a recent study, the
most frequently encountered branch is the superior branch of
the ascending pharyngeal and has been detected at a rate of
6.24% by Small et al.,16 similar to the 4% prevalence found in
this study. It is to be noted that there is a paucity of imaging
studies directly searching for anomalous ICA branches.11,16

Other ECA branch possibilities include, occipital, laryn-
geal, and sternocleidomastoidal branches.4,6e8,21e27,31

In early post mortem studies, a detection rate of the
ascending pharyngeal artery arising from the ICA was as
high as 9% in a series of Japanese subjects in 1928 con-
ducted by Adachi and Hasebe.14

Of note, Natsis et al.34 stipulated that since the CCA and
carotid bifurcation originate from the third aortic arch and
the ECA from the first aortic arch, the CCA and the carotid
bifurcation should be anatomically and physiologically uni-
fied; that is, branches originating from the carotid bifurca-
tion should be considered as branches of the CCA. Thus
variations of the superior thyroid artery origin have been
described as arising from the carotid bifurcation at a rate
ranging from 50 to 75%.12,13,16,17,31,34e38

The major factors that normally determine differentiation
of the two vessels are the anatomical position and the
presence of branches arising from the ECA. The anatomical
position and orientation of the ICA and ECA can vary. The ICA
is considered to be more lateral and posterior and the ECA
more medial in orientation. The ICA usually has a dilated
segment, the bulb, although there may be occasions where
the bulb may be ambiguous. It may also be challenging to
differentiate between the two vessels if the ICA had by
chance a branch, with an occluded ECA. Poor surgical
outcome because of errors in differentiating the ICA from
the ECA has been documented as a case report,17 although
this is unlikely to be an isolated occurrence. Therefore
appropriate vigilance is required to avoid confusing the ICA
with the ECA in the presence of an ICA branch.

The potential clinical implications of an ICA branch readily
detectable on CDU, are documented in Table 3 and highlight

Table 1. Stenosis criteria.a

Male
(M)/female (F)

Age Right (Rt)/left (Lt) side Orientation Distance (cm) from
ICA origin

CDU disease
grading

F 45 Lt Posterior 0.1e0.2 Normal
M 90 Bilateral Posterior 1.8

bilaterally
Minimal

F 72 Lt Anterior 1.8 Normal
F 74 Lt Posterior 1.8 Normal
M 83 Lt Posterior 1.0 Rt: < 50%, stenosis

Lt: 50e69% stenosis
F 85 Bilateral Both posterior 0.1e0.2 Rt: 50e69% stenosis

Lt: < 50% stenosis
M 64 Lt Posterior 0.5 Normal
F 76 Lt Posterior 0.2 Normal
F 58 Lt Posterior 0.1e0.2 Normal
F 90 Bilateral Posterior 0.1e0.2 50e69% stenoses
M 76 Lt Posterior 1.6 Rt: 50e69% stenosis

Lt:< 50% stenosis
F 70 Rt Anterior 0.4 Minimal disease
M 74 Rt Posterior 0.1e0.2 <50% stenoses
M 45 Lt Posterior 0.5 Normal
M 36 Bilateral Posterior Right: 1.7

Left: 0.1e0.2
Normal

M 69 Lt Posterior 0.3 Rt:< 50% stenosis
Lt: Minimal disease

a Graded according to Grant et al. Carotid artery stenosis: Gray scale and Doppler ultrasound diagnosis. Society of Radiologists in Ul-
trasound Consensus Conference. Radiology 2003;229:340e6.
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that although rare, Kolbinger et al.’s31 case report and review
of the literature found that there is a surprising association
between a persistent proatlantal artery ICA branch and a 59%
increase in intracranial cerebrovascular abnormalities
including a 10% risk of having an intracranial aneurysm.
Further studies support a theory that the persistence of ca-
rotid vertebrobasilar anastomoses is pathological and have
an increased risk of cerebral aneurysms or compressive dis-
orders.31,39e42 Although, Cloft et al.43 claim that the preva-
lence of cerebral aneurysms in this subset is no different from
the general population and the associations are based solely
on case reports and thus may be coincidental. This is there-
fore an area worthy of further investigation.

In practical terms, if the hypoglossal artery were to be
persistent (though as discussed earlier, this vessel is unlikely
detected on CDU), the ipsilateral vertebral and posterior
communicating arteries are hypoplastic and the

contralateral vertebral and posterior communicating ar-
teries are only present in one third of cases.41,44,45 There-
fore, the hypoglossal may be the exclusive or main supplier
of the posterior circulation. This could be of clinical
importance during carotid endarterectomy posing ischae-
mic risks if the hypoglossal artery was temporarily
clamped.17,35,44,45

With regards to ICA branches originating as aberrant ECA
branches, there appears to be no adverse association with
intracranial abnormalities. The occipital and ascending
pharyngeal arteries are generally considered to have no
critical functional importance for tissue perfusion and the
ascending pharyngeal is only significant in its variant form
where it participates in aberrant carotid artery reconstitu-
tion.8,46 Nevertheless, it is still a target for embolisation for
epistaxis, tumours especially meningiomas and arteriove-
nous malformations, which suggests that it can be sacrificed
when performing an endarterectomy given the richly col-
lateralised network it is linked to. The presence of an ICA
branch also bears consideration when correlating embolic
symptoms which may become confusing given the potential
for different vascular pathways.4,8,31,47

Limitations

Given that the primary aim of this study was to determine the
prevalence of ICA branches, some inherent limitations could
not be avoided. The clinical cohort was referred by general
practitioners and specialists for a multitude of indications. The
study was not a controlled trial and involved no correlation
with a conventional “gold” standard such as CTA or digital
subtraction angiography. Potential selection bias could not be
entirely excluded. The study does however typify a clinical
practice and it is thereby possible that someof thepatients had
atherosclerotic disease potentially occluding ICA branches.

Figure 3. Schematic illustration of ICA branch distribution in this study.

Figure 4. Spectral waveform of an ICA high resistive waveform
characterising the branches found in this study.
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The correlation of ICA branches with significant clinical
implications including cerebrovascular abnormalities was
unanticipated and the predefined protocol did not include
all parameters, for example pulsatility indices, peak and
end-diastolic measurements when ICA branch was detected
due to the seeming lack of clinical relevance. Accordingly,
aetiological and prognostic implications of the high resistive
waveforms exhibited by the branches detected in this study
were not systematically explored based on the review of the
literature or in this study.

Assessment for inter-observer and inter-modality valida-
tion was not part of the study protocol and such a correlation
is uncommon in clinical practice. The study was performed by
one experienced sonographer, and the assessed prevalence
will more practically reflect clinical practice.

One further limitation of this study was that it was not al-
ways possible to image the ICA and the ECA in the same
longitudinal imaging plane once imaging beyond the bifur-
cation. Therefore it was difficult to measure some of the ICA
branches with precision particularly if they were close to the
origin. Therefore the branches measured at distance 0.1e
0.2 cm from the ICA origin are probably an underestimation of
the distance from the bifurcation because of the inability to
accurately obtain precise measurements. Although the ICA
can be easily imaged extracranially to the base of the skull, ICA
branches could not be followed for their entire course in the
neck as the branches coursed cephaladly and because of loss
of colour and B-mode resolution corresponding to the depth

and small diameter of the branch vessel. Therefore, it was
difficult to differentiatewhether theywere ECAbrancheswith
anomalous buds originating from the ICA,which ECA branch it
was or whether they were primitive remnants. However,
given the persistence of the proatlantal intersegmental artery
is exceedingly rare (0.023%e1%),15,39 it is plausible to suggest
that the ICA branches detected in this study were more likely
to be branches arising from ECA vascular buds.

CONCLUSION

Branches from the ICA exist and can be characterised with
CDU. Prevalence in a tertiary hospital referral cohort was 4%
of patients. There are clinical implications such as the po-
tential for surgical error arising from poor differentiation of
the ICA from the ECA, the possibility for confusion when
correlating embolic symptoms arising from different vascular
pathways, and the probable requirement for modification of
surgical techniques. Also a surprising association of persistent
primitive ICA branches with intracerebral vascular abnor-
malities appears to exist. Standard carotid imaging protocols
should therefore consider routine assessment and reporting
of ICA branches. Clinical correlation plus further investigative
studies might be warranted and further studies to evaluate
which ICA branchesmay contribute to the spectrum of clinical
implications. It is also to be noted that the significance of the
ICA branches and their functional significance is a subject
worthy of further evaluation to provide guidelines for sur-
geons of the attention needed for their preservation.

CONFLICT OF INTEREST

None.

FUNDING

None.

REFERENCES

1 Standring S, editor. Grays anatomy, the anatomical basis of
clinical practice. 39th ed. Churchill Livingstone; 2005.

2 Sinnatanby C, editor. Last’s anatomy, regional and applied.
11th ed. Toronto: Churchill Livingstone; 2006.

3 Rubin M, editor. Netters concise neuroanatomy. 11th ed.
Saunders: Elsevier; 2007.

4 Bowen J, Garcia M, Garrard C, Mankin C, Fluke M. Anomalous
branch of the internal carotid artery mantains patency distal to
a complete occlusion diagnosed by duplex scan. J Vasc Ultra-
sound 1997;26(1):164e7.

5 Woodruff W, Brown N. Duplex sonographic detection of
ascending pharyngeal artery arising from the internal carotid
artery and supplying a dural arteriovenous malformation. J
Ultrasound Med 1993;12:227e9.

6 Hachem K, Slabs S, Nassar J, Kanto H, Ashoush R, Ghossaon M.
Imaging of an aberrant occiptal artery arising from the extra cranial
segment of the internal carotid artery arising from the extra cranial
segment of the internal carotid artery. J Mal Vasc 2004;29:205e9.

7 Teal J, Rumbaugh C, Segall H, Bergeron R. Anomalous branches
of the internal carotid artery 1973; 1973;106(3):567e73.

8 Newton T, Young D. Anomalous origin of the occipital artery
from the internal carotid artery. Radiology 1968;90:550e2.

Table 2. Possible branches of the cervical portion of the ICA.
Persistent
foetal branches

Hypoglossal37,48e50

Proatlantal
intersegmental15,31,39,47,50,51

Vertebral33,52

Anomalies of
external carotid
artery branch origins

Superior pharyngeal branch of the
ascending pharyngeal artery16

Ascending pharyngeal5,7,15,16,35,53e56

Sternocleidomastoidal (branch of
superior thyroid or occipital
artery)27

Internal maxillary artery38,56

Superior laryngeal9

Occipital6,8,15,16

Origin of superior thyroid, occipital
and ascending pharyngeal from a
common trunk57

Table 3. Potential clinical implications of ICA branches.
May require the modification of surgical or interventional
techniques as it may pose a challenge in the differentiation of
the ICA from the ECA17,35

May preserve distal patency of an otherwise occluded
proximal ICA8,46

May cause confusion when correlating embolic symptoms
given the potential for different vascular pathways related to
these branches4,8,37,47

Persistent proatlantal segmental artery branches have been
associated with a 59% correlation with an increase in
intracranial cerebrovascular abnormalities including a 10% risk
of having an intracranial aneurysm31

780 K. Busch et al.

http://refhub.elsevier.com/S1078-5884(17)30164-8/sref1
http://refhub.elsevier.com/S1078-5884(17)30164-8/sref1
http://refhub.elsevier.com/S1078-5884(17)30164-8/sref2
http://refhub.elsevier.com/S1078-5884(17)30164-8/sref2
http://refhub.elsevier.com/S1078-5884(17)30164-8/sref3
http://refhub.elsevier.com/S1078-5884(17)30164-8/sref3
http://refhub.elsevier.com/S1078-5884(17)30164-8/sref4
http://refhub.elsevier.com/S1078-5884(17)30164-8/sref4
http://refhub.elsevier.com/S1078-5884(17)30164-8/sref4
http://refhub.elsevier.com/S1078-5884(17)30164-8/sref4
http://refhub.elsevier.com/S1078-5884(17)30164-8/sref4
http://refhub.elsevier.com/S1078-5884(17)30164-8/sref5
http://refhub.elsevier.com/S1078-5884(17)30164-8/sref5
http://refhub.elsevier.com/S1078-5884(17)30164-8/sref5
http://refhub.elsevier.com/S1078-5884(17)30164-8/sref5
http://refhub.elsevier.com/S1078-5884(17)30164-8/sref5
http://refhub.elsevier.com/S1078-5884(17)30164-8/sref6
http://refhub.elsevier.com/S1078-5884(17)30164-8/sref6
http://refhub.elsevier.com/S1078-5884(17)30164-8/sref6
http://refhub.elsevier.com/S1078-5884(17)30164-8/sref6
http://refhub.elsevier.com/S1078-5884(17)30164-8/sref6
http://refhub.elsevier.com/S1078-5884(17)30164-8/sref7
http://refhub.elsevier.com/S1078-5884(17)30164-8/sref7
http://refhub.elsevier.com/S1078-5884(17)30164-8/sref7
http://refhub.elsevier.com/S1078-5884(17)30164-8/sref8
http://refhub.elsevier.com/S1078-5884(17)30164-8/sref8
http://refhub.elsevier.com/S1078-5884(17)30164-8/sref8


9 Krause W. Varietäten der arteria carotis interna und ihrer aste.
In: Henle J, editor. Handbuch der systematischen Anatomie des
menschen, vol. III. Braunschweig: Friedrich vieweg und Sohn;
1868.

10 Caldermeyer K, Carrick J, Mathews V. The radiology and
embryology of anomalous arteries of the head and neck. AJR
1998;170(1):197e203.

11 Uchino A, Sawada A, Takase Y, Kudo S. MR angiography of
anomalous branches of the internal carotid artery. AJR
2003;181(5):1409e14.

12 Lu�cev N, Bobinac D, Mari�c I, Dre�s�cik I. Variations of the great
arteries in the carotid triangle. Otolaryngol Neck Surg
2000;122(4):590e1.

13 Espalieu P, Cottier M, Relave M, Youvarlakis P, Cuilleret J. Radio-
anatomic study of the carotid axis with regard to the implan-
tation of microsurgical vascular anastomoses. Surg Radiol Anat
1986;8(4):257e63.

14 Adachi B, Hasebe K. Das Arteriensystem der Japaner. Kaiserlich-
japanische Universität zu kyoto, in kommission bei. Kyoto and
Tokyo: Maruzen Co; 1928.

15 Cappabianca S, Scutto A, Iaselli F, Pignatelli di Spinazzola N,
Urraro F, Sarti G, et al. Computed tomography and magnetic
resonance angiography in the evaluation of abberant origin of the
external carotid artery branches. Surg Radiol Anat 2012;34:393e9.

16 Small J, Harrington J,Watkins E. Prevalence of arterial branches
arising from the extracranial internal carotid artery on CT
angiography. Surg Radiol Anat 2014;36:789e93.

17 Björck M, Bergqvist D. Intraoperative identification of the inter-
nal carotid artery: a safety issue. J Vasc Surg 2006;43(1):159e61.

18 Rohren E, Kliewer M, Carroll B, Hertzbertg B. A spectrum of
Doppler waveforms in the carotid and vertebral arteries. Am J
Roentgenol 2003;181(6):1695e704.

19 Lee T, Ryu S, Chen S, Chan J. Carotid ultrasonographic findings
in intracranial internal carotid occlusion. Angiology 1993;44(8):
607e13.

20 AbuRahma AF, Pollack J, Robinson P, Mullins D. The reliability
of color duplex ultrasound in diagnosing total carotid artery
occlusion. Am J Surg 1997;174:185e7.

21 Williams A, Fraser S, Penney C. Extra-cranial branch of the in-
ternal carotid artery. Int Angiol 2000;19:285e7.

22 Benson M, Hamer J. Anomalous origin of the occiptal artery
from the internal carotid artery. J Vasc Surg 1988;8:643e5.

23 Matsuda I, Handa J, Handa H, Mizuno H. Bilateral anomalous
occipital artert of internal carotid origin (case report). Nippon
Geka Hokan 1977;46:57e61.

24 Altmann F. Anomalies of the internal carotid artery and its
branches; their embryological and comparative anatomical sig-
nificance. Report of a new case of persistent stapedial artery in
man review of the literature. Laryngoscope 1947;57:313e39.

25 Smith S, Benton R. A rare origin of the superior thyroid artery.
Acta Anat 1978;101:91e3.

26 Lippert H, Pabst R. Arterial variations in man. Classification and
frequency. Munchen JF: Bergmann Verlag; 1985.

27 Kaneko K, Akita M, Murata E, Imai M, Sowa K. Unilateral
anomalous left common carotid artery; a case report. Anat
ANZ 1996;178:477e80.

28 Morris E, Moffatt D. Abnormal origin of the basilar artery from
the cervical part of the internal carotid and its embryological
significance. Anat Rec 1956;125:701e11.

29 Padget DH. The development of cranial arteries in the human
embryo. Contr Embryol 1948;32:205e62.

30 Luh G, Dean B, Tomsick T, Wallace R. The persistent fetal ca-
rotid-vertebrobasilar anastomoses. AJR 1999;172:1427e32.

31 Kolbinger R, Heindel W, Pawlik G, Erasmi-Körber H. Right
proatlantal artery type 1, right internal carotid occlusion, and
left internal carotid stenosis: case report and review of the
literature. J Neuro Sci 1993;117(1e2):232e9.

32 Chan P, Yu S, Boet R, Poon W, Ahuja A. A rare congenital
anastomosis between the vertebral artery and internal carotid
artery. AJNR Am J Neuroradiol 2003;24:1885e6.

33 Parkinson D, Reddy V, Ross R. Congenital anatomosis between
the vertebral artery and internal carotid artery in the neck. J
Neurosurg 1979;51:697e9.

34 Natsis K, Raikos A, Foundos G, Noussios N, Lazaridis N, Njau S.
Superior thyroid artery origin in Caucasion Greeks: a new
classification proposal and review of the literature. Clin Anat
2011;24(6):699e705.

35 Graham R, Sugrue P, Rahme R, Batjer H, Bendock B. Pharyngo-
occiptal artery variant arising from the internal caortid artery
impacting surgical technique during carotid endartectomy. J
NeuroInterventional Surg 2012;5(3). http://dx.doi.org/10.
1136/neurintsurg-2011-010215.

36 Schreiber H. Seltene Varietät der Art. Carotis. Anat ANZ
1941;91:269e71.

37 Vlychou M, Geroganas M, Spanomichos G, Kanavaros P,
Artinopoulos C, Zavras G. Angiographic findings and clinical
implications of persistent primitive hypoglossal artery. BMC
Med Imaging 2003;3(2).

38 Zümre Ö, Salbacak A, Çiçekcibaşi A, Tuncer I, Seker M. Inves-
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Haemostatic Gauze Emerging From The Neck Incision Five Months after
Carotid Endarterectomy
K. Spanos *, A.D. Giannoukas
School of Health Sciences, University of Thessaly, Larissa, Greece

A 71 year old male was re-operated on 48 hours after a right carotid endarterectomy (with Dacron patch) for evacuation of a
neck haematoma. Meticulous haemostasis, placement of absorbable haemostatic gauze (SIDA-CEL, Sidapharm, Thessaloniki,
Greece; estimated absorption time 21e28 days) and drain, was undertaken. Broad spectrum antibiotics were administered for
5 days. Five months later, signs of wound infection and two areas of skin dehiscence appeared with foreign material in one of
them. Computed tomography revealed only superficial involvement (red arrow). Infected soft tissue and the intact haemostatic
gauze (yellow arrow) were excised without needing patch removal. Staphylococcus aureus was grown from cultures.

EDITOR’S COMMENT

A biodegradable hemostatic product that does not degrade within the prescribed time has effectively behaved as a retained
foreign body which in principle is a ‘never event’. The editors are informed that this has been reported to the manufacturer
for appropriate action.
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